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Description 

This invention is directed to article handling 
apparatus, and more specifically to apparatus for 
loading and unloading a plurality of like articles 
with respect to a plurality of trays for storage 
and/or transport between various article handling 
and/or utilization stations. 

While apparatus in accordance with the inven- 
tion may find utility in a number of applications, the 
nsuing description will be facilitated by particular 
reference to a system for handling can ends. 

In the manufacture of containers such as bev- 
erage cans or the like, a great number of can end 
parts are required. Generally speaking, modern alu- 
minum beverage container bodies present but a 
single open end and hence require but a single 
end closure piece or "can end", as they are called 
in the trade. In any event, a number of apparatus 
have heretofore been devised for handling, stack- 
ing, packaging and unpackaging can ends during 
their manufacture and for further processing, both 
prior to and up to their final assembly with can 
bodies. A great number of individual steps or sta- 
tions can be utilized in processing can ends prior 
to this final assembly. For example, at one stage 
the ends may be suitably cleaned and sterilized for 
use in beverage or other food containers. At yet 
another station some protective inner lining ma- 
terial or substance may be applied for use in some 
beverage and food container applications. Yet an- 
other operation may involve the fitting of pull rings 
to tear-away openings or the like, as in the case of 
so called "flip-top" or "pop-top" type containers. 

Accordingly, modern container preparation and 
assembly operations require that numerous rela- 
tively small disk-like can ends be transported from 
one station to the next in ermore-or-less continuous 
process up to, and including, the final assembly 
th reof with can bodies. Generally speaking, how- 
ever, such final assembly does not take place until 
the filling of the container or body by the end user. 
Accordingly, separate processing of the ends and 
bodies prior to the filling process is generally con- 
templated. 

It should also be appreciated that modern can 
ends have a slight curl or lip, as well as the 
fr quently present tear-away top portion with 
graspable tab, ring, or the like. The lips or curls 
tend to make can ends nestable in generally flat, 
coaxial side-by-side arrangement However the 
tabs or rings tend to cause the can ends to tilt or 
cant somewhat That is, the graspable tabs or rings 
for removing the tear-away opening tend to impart 
a spring-like action to a stack of otherwise nested 
or closely axially placed ends, which tends to 
cause the ends to spread apart somewhat and at 
least the endmost members to tilt or cant, or per- 



haps come apart entirely from the remaining mem- 
bers of a stack. 

Furthermore, it has become important to pro- 
vide a reasonably accurate count of can ends for 

5 handling in individual, predictably-sized groups or, 
as they are called in the art "sticks". It should be 
appreciated that modern operations require that of 
the order of hundreds and sometimes even thou- 
sands of ends be processed per minute to maintain 

io the desired efficiency of operation. Accordingly, it 
will be appreciated that the accurate and rapid 
handling of large numbers of groups or sticks of 
can ends is an important consideration in achieving 
such efficient operation. Needless to say, errors in 

75 counting and handling and transporting such can 
end sticks or groups can damage equipment and/or 
cause a shutdown of extremely large and expen- 
sive processing systems or factories. The attendant 
delay can be extremely costly in terms of idle 

20 personnel and machinery, as well as in terms of 
delayed processing of parts, such as by causing 
failure to meet required delivery dates or the like. 

Accordingly, there are now novel and patented 
machinery and other apparatus for facilitating the 

25 accurate and rapid handling of large numbers of 
can ends. Examples of these modern can end 
handling systems are disclosed U.S. Patent Nos. 3 
165 218; 3 337 064; 3 523 602; 3 545 631; 3 595 
372; 3 618 550; 3 878 945; 3 722 741 ; 3 754 635; 4 

30 000 709; 4 364 466; 4 537 010; 4 537 550 and 4 
580 938. 

In addition to the above U.S. Patent Specifica- 
tions, reference is made to EP-A-259892, relating 
to a workload regulator for automated production, 

35 where a single, centered tray station is provided 
which may draw upon full trays from one side and 
empty trays from the other side, with a pick-and- 
place device that must descend to the tray station, 
located beneath the infeed and outfeed lanes, 

40 through a gap or space provided between the 
infeed and outfeed lanes. Whilst such a construc- 
tion can in theory balance the inflow and outflow of 
articles, in practice it would employ a single trans- 
fer head or a small number of transfer heads. 

45 because of the vertical movement of the transfer 
head through the gap between the lanes, with 
attendant indexing of the tray conveyor to align the 
tray channels. 

The object of the present -invention is to pro- 

50 vide a novel and improved automatic tray loading 
and unloading and storage system for articles, 
more particularly can ends, which advantageously 
is adapted in effect to compensate for differences 
between the supply and flow of can ends at one 

55 station and the demand therefor next in a multiple 
station processing plant as described hereinabove. 
Advantageously, the system will greatly facilitate 
the overall compensation of such differences be- 
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tween various stations by permitting automatic 
toadlng of ends upon processing thereof at one 
station onto standard pallet-sized trays, which may 
then be readily transported by normal pallet han- 
dling methods and apparatus to one or more other 5 
stations for further processing of the can ends. 

Advantageously, the system will also permit 
ready storage of excess articles from one station 
until they are needed for further processing at 
other stations. Hence, any oversupply or shortage io 
developed because of a shutdown or slow down of 
one station in a multiple station operation need not 
affect the continued operations of the remaining 
stations. Hence, the novel system will permit a 
relative compensation of the supply/demand vari- 15 
ations in a multiple station processing plant to 
thereby optimize the efficiency of operation within 
the plant. In effect, the system will accommodate 
varying rates of supply of articles as they are 
delivered from any given processing station with 20 
different and also varying rates of demand for 
articles at other processing stations. That is, any 
excess supply will be absorbed, and any shortage 
will be made up, by the system. 

According to the present invention there is 25 
provided an article handling system for receiving 
articles such as can ends or the like, or similarly 
shaped disk-like articles supplied from a first loca- 
tion, loading said articles into trays for selectively 
storing the same for subsequent use, and for un- so 
loading said articles from said trays for transport to 
a second location such that said system may be 
used for compensating for differences between the 
supply of articles at said first location and the 
demand for articles at a second location wherein 35 
the articles are being further processed, said sys- 
tem comprising an infeed station for receiving a 
plurality of groups of articles; infeed lanes for de- 
livering articles from said first location to said in- 
feed station; tray stations for accommodating a 40 
plurality of trays; outfeed lanes for receiving arti- 
cles from said tray and deliverying the same to 
said second iocation; a plurality of pick-and-place 
devices, each adapted to engage and thereafter 
discharge a stack of nested articles; characterised 45 
by operational means for said pick-and-place de- 
vices for moving respective ones of said devices 
into positions overlying a tray in said tray stations, 1 
said infeed lanes and said outfeed lanes, respec- 
tively; and control means for operating respective 50 
ones of said pick-and-place devices to remove 
stacks of articles from said infeed lanes, to dis- 
charge stacks of articles into a tray, to remove 
stacks of articles from a tray, and to place stacks 
of articles into said outfeed lanes, respectively; said 55 
plurality of pick-and-place devices being operated 
in unison for loading and unloading the groups of 
articles simultaneously with respect to said trays, 



and respective ones of the pick-and-place devices 
being operated individually for retrieving and de- 
livering respective groups of articles with respect to 
said infeed lanes and said outfeed lanes. 

The features of the present invention which are 
believed to be novel are set forth with particularity 
in the appended claims. The organization and man- 
ner of operation of the invention, together with 
further objects and advantages thereof, may best 
be understood by reference to the following de- 
scription taken in connection with the accompany- 
ing drawings in which like reference numerals iden- 
tify like elements, and in which: 

Fig. 1 is a simplified diagrammatic illustration of 
an automatic tray loading, unloading and storage 
system in accordance with the invention; 
Fig. 2 is a perspective view, also somewhat 
diagrammatic in form, illustrating respective in- 
feed, tray loading and tray stacking stations of 
the system of Fig. 1 ; 

Fig. 3 is an end elevation of a major portion of 
the apparatus of Fig. 2, illustrating some further 
details thereof; 

Fig. 4 is a top plan view of the apparatus of Fig. 

3; 

Figs. 5 and 5A are partial sectional views of a 
tray member useful with the apparatus of the 
invention, Fig. 5A being enlarged somewhat; 
Fig. 6 is a partial top plan view showing further 
details of the tray, and also indicating the views 
of Figs. 5 and 5 A, generally along lines 5-5 and 
5A-5A; 

Fig. 7 is a somewhat simplified side elevation of 
a first stage or portion of the infeed apparatus of 
Figs. 1 through 3; 

Fig. 8 is a somewhat simplified side elevation of 
_ a second stage or portion of the infeed appara- 
tus; 

Fig. 9 is a somewhat simplified side elevation of 
a third stage or portion of the infeed apparatus, 
together with a simplified side elevation of a 
pick-and-place apparatus or unit forming a part 
of the tray loading and unloading means of the 
invention; 

Rg. 10 is an enlarged partial view illustrating 
some further details of the pick-and-place ap- 
paratus; 

Fig. 11 is an enlarged partial end view of the 
pick-and-place apparatus;"" 
Fig. 12 is an enlarged partial side elevation of 
the pick-and-place apparatus; 
Rg. 13 is a partial end elevation showing a 
plurality of pick-and-place units, together for- 
ming the loading and/or unloading means of the 
invention, in connection with frame members 
and drive members for mounting and actuating 
the same and a somewhat simplified view of a 
tray member filled with can ends to be handled 
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thereby; 

Fig. 14 is a side elevation of th assembly of 
Fig. 13; 

Fig. 15 is a top plan view of the assembly of 
Figs. 13-14; 

Fig. 16 is a somewhat simplified side elevation, 
similar to Fig. 14, showing delivery of can ends 
to a first stage of an outfeed apparatus of the 
type diagrammatically indicated in Fig. 1; 
Fig. 17 is a somewhat simplified view of a 
second stage of an outfeed apparatus, broken at 
the middle for ease of illustration; and 
Fig. 18 is a somewhat simplified side elevation 
of a discharge apparatus which may advanta- 
geously be used in connection with the outfeed 
apparatus. 

Referring now to the drawings and initially to 
Fig. 1 , there is illustrated an automatic loading and 
unloading system for loading and unloading arti- 
cles, such as can ends. These articles are supplied 
from a first location 25, and are loaded into trays 
55 at a rate generally commensurate with the rate 
at which they are supplied from the first location. 
The system also unloads the articles from the trays 
55 for transport to a second location 35 at a rate 
generally commensurate with the demand for arti- 
cles at the second location, while advantageously 
balancing a supply of articles loaded onto the trays 
55 with variations in both the rate of supply thereof 
and the rate of demand therefor. The system of the 
invention is shown in a somewhat simplified, dia^ 
grammatic form in Fig. 1. 

The system includes a tray loading or filling 
station 20 and tray loading means 22 for loading 
the articles which are supplied from the first loca- 
tion 25 into initially empty trays 55. Adjacent the 
tray filling station 20 is an infeed means 24 to be 
described in detail later herein7 for feeding the 
articles as they are supplied from the first location 
25 to the loading means 20 in a predetermined, 
orderly fashion. A stacking station 26 is also lo- 
cated adjacent the tray loading station 20 and 
stacking means 28 are provided for stacking arti- 
cle-filled trays to form a supply thereof at the 
stacking station 26 for use on demand. 

As the articles are called for at a second loca- 
tion 35, they are supplied thereto by outfeed 
means 30 of the apparatus of the invention, in a 
predetermined, orderly fashion as demanded by 
th location 35. An unloading station 32 is provided 
at which unloading means 34 transfer or unload 
articles from the article-filled trays 55 to the out- 
feed means 30 upon demand. Accordingly, it will 
be seen that article-filled trays may alternatively be 
stacked by the stacking means 26 or delivered to 
the unloading station 32, in accordance with fluc- 
tuations in the supply of articles from the first 
location 25 as well as in the demand for articles at 



the second location 35. 

As shown in Fig. 1, the system of the invention 
also preferably includes an unstacking station 36 at 
which unstacking means 38 deliver individual arti- 

s cle filled multi-pocketed or multi-channeled trays 
55 to the unloading station 32 for unloading thereat. 
Accordingly, some means such as conveyor means 
40 may also be provided for conveying or trans- 
porting the article-filled trays 55 between the stack- 

70 ing station 26 and the unstacking station 36. More- 
over, this conveyor or conveyor means 40 is pref- 
erably reversible such that empty trays from the 
unloading station 32 may likewise be transported to 
the tray loading station 20 for reuse and refilling. 

75 Alternatively, filled trays may be removed from the 
stacking station 26 or the conveyor 40 and trans- 
ported to a suitable storage location 41 to be held 
for use later as desired. 

It will be appreciated from the foregoing dis- 

20 cussion that the system already described in gen- 
eral terms is capable of taking up any excess in 
the supply of articles from the first location 25 by 
either stacking filled trays at stacking station 26 
and/or unstacking station 36 or alternatively by 

25 moving the excess trays off to storage location 41 . 
Similarly, the system thus far described is capable 
of satisfying any increases in the demand for arti- 
cles at the second location 35 by feeding additional 
trays of articles to the unloading station either from 

30 the stacking and/or unstacking station or from the 
storage location 41 . 

In the embodiment shown in Fig. 1 additional 
feeder conveyor means 42, 44, 46 and 48 are also 
illustrated for transporting filled and empty trays 

35 respectively from and to the reversible conveyor 
40. Preferably these feeder conveyors run between 
the conveyor 40 and the stacking station 26, the 
unstacking station 36. the filling or loading station 
20, and the unloading station 32, respectively, to 

40 thereby transport respective filled and empty trays 
between these stations and the conveyor 40, as 
described above. 

Reference is now also invited to Fig. 2, in 
connection with which some further description of 

45 the infeed and outfeed means will be given. Gen- 
erally speaking, the infeed and outfeed means are 
substantially identical apparatus, although arranged 
for transporting the articles or can ends in opposite 
directions. Hence for purposes- ^>f simplicity of de- 

50 scription, only the infeed means 24 is shown in Fig. 
2. It is to be understood however, that the outfeed 
means 30 is of a similar structure and design. This 
infeed (and also the outfeed) means comprises at 
least one, and preferably a plurality of, generally 

55 parallel side-by-side elongate lanes or trough-like 
members 50 (51 at the outfeed side) for receiving 
and transporting the articles in a generally linear 
direction and in a generally linear alignment. 
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Accordingly, the loading means and the un- 
loading means each comprise substantially iden- 
tical pick-and-place devices or units, generally des- 
ignated by reference numerals 52 and 54, further 
details of which are illustrated in Figs. 3 and 4, to 
which reference is also invited. Only the loading 
means devices 52 are shown in Figs. 3 and 4, it 
being understood that the unloading means de- 
vices 54 are substantially identical. Still further de- 
tails of the pick-and-place units or devices will also 
be described later herein with reference to Figs. 9 
through 14. 

Suffice it to say at present that these pick-and- 
place devices 52 are adapted to respectively en- 
gage the articles in infeed lanes 50, to transport the 
engaged articles and to place them in empty trays 
at the tray loading station 20. On the other hand, 
substantially identical pick-and-place units or de- 
vices 54 (not shown in Figs. 2-4) are provided with 
respect to the tray unloading station 32 for retriev- 
ing articles from the filled trays, for transporting 
these articles and for placing the articles into the 
lanes 51 of the outfeed means 30. Thereupon, the 
pick-and-place units or devices 52, 54 are adapted 
for disengaging the articles and returning for further 
articles to, be respectively loaded and unloaded 
relative to trie trays. 

As best viewed in Fig. 3, the respective stack- 
ing and unstacking means further comprise respec- 
tive paiietizing and depaiietizing means or devices 
located respectively at the stacking and unstacking 
stations. These palletizing and depaiietizing means 
or devices are identical with respect to the stacking 
and unstacking stations, whereby only one such 
device or means 56 is illustrated in Fig. 3, in 
connection with the filled trays stacking station 26. 
This palletizing means or device includes a lift and 
transport device 58 which lifts filled trays from an 
mpty tray stacking table 60 to a filled tray stack- 
ing table 62 adjacent and to one side thereof. In 
this regard, Figs. 2-3 show the lifting and transport- 
ing unit 58 illustrated in both positions to indicate 
this action. 

Accordingly, each of the tray stacking tables 
60, 62 includes suitable means such as a scissors- 
like lifting and lowering arrangement 64, 66 to 
index trays upwardly so as to present an empty 
tray for filling by the pick-and-place means 52 at 
the tray loading station 20. and to off-load a filled 
tray, respectively. Conversely, the scissors-like or 
other suitable lifting and lowering devices 64, 66 
index downwardly as additional trays are stacked 
one upon the next thereover. It should be appre- 
ciated that similar lift-and-transport device and tray 
stacking tables at the unstacking station 36 and 
tray unloading station 32 will be substantially iden- 
tical, to those illustrated in Figs. 2-4. That is, at the 
unloading station, a filled tray stacking table will 



move upwardly as tilled trays are removed there- 
from and an empty tray stacking table will move 
downwardly as successive trays are placed there- 
upon to be emptied by the associated unloading 

s pick-and-place device. As discussed hereinabove, 
the empty trays may be removed from the empty 
tray stacking table at the unloading station 32 for 
transport back to the loading station to be refilled, 
as desired. Similarly, filled trays may be trans- 

io ported from the stacking station 26 to the unstac- 
king station and particularly to the filled tray stack- 
ing table thereof as required during operation of the 
system and of the associated first and second 
locations being balanced or accommodated by the 

75 system. 

It should further be recognized that the infeed 
lanes may receive articles such as can ends from a 
plurality of different stations, machines or other 
areas where a similar operation has been per- 

20 formed thereupon. Similarly, the outfeed lanes 30 
may comprise a number of separate lanes for 
feeding a plurality of second locations, stations or 
machines which utilize the ends supplied from the 
respective first location or locations. Hence, the 

25 diagrammatic showing of Fig. 1 has been greatly 
simplified for ease of illustration and description 
herein. 

Referring now also to Figs. 9 through 15, the 
structure and operation of the pick-and-place 

30 means, devices or units 52 will be described in 
some further detail. Some occasional reference 
may also be had to various details of the configura- 
tion of the trays 55, as best viewed in Figs. 5 and 
6. As previously indicated, the respective infeed 

35 and outfeed means each preferably comprises a 
plurality of similar elongate lanes or trough-like 
members 50 for receiving the articles (such as can 
ends) in generally linear, coaxial fashion. Moreover. 
. as is the practice in the can end handling arts, the 

40 can ends are generally handled in groups of axially 
closely spaced or nested ends, referred to in the 
art as "sticks". Each of these sticks of ends must 
be held in a relatively closely nested condition to 
avoid tilting or other displacement of individual 

45 ends within the group, which can result in one or 
more ends being misaligned or even missing from 
a group. This can in turn result in the entire group, 
in effect, falling apart, and the attendant difficulty 
with loose articles interfering with machinery, etc. 

so Also, such a sudden loss of one or more ends from 
a stick can cause shutdown of an entire factory, or 
substantial portions thereof, while the necessary 
clean-up operation is completed, to avoid possible 
damage to xpensive equipment and machinery. 

55 Accordingly, and referring to Figs. 3 and 13, 

the pick-and-place devices 52 generally comprise 
individual pick-and-place units or devices arrayed 
in a generally parallel arrangement to generally 
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correspond to the number of groups of articles or 
"sticks" which are accommodated by each of the 
trays 55. In the embodiment illustrated in Fig. 3, it 
is contemplated that each tray will accommodate a 
total of ten parallel groups of articles. In Fig. 1 3, an 
embodiment for handling up to twelve parallel 
groups or sticks is illustrated. The individual pick- 
and-place devices are here designated by refer- 
ence numeral 80. Each pick and place device or 
unit 80 is preferably individually controllable for 
retrieving a group of articles or stick of can ends 
from any filled one of the infeed lanes 50. Similarly, 
each pick-and-place unit or device 80a may be 
separately controlled to place a group of articles or 
stick of can ends in any empty one of the outfeed 
lanes 51 . In this regard, like parts of the unloading 
pick-and-place unit 80a, shown in Fig. 16, are des- 
ignated by like reference numerals with the suffix a. 

More specifically, the pick-and-place devices 
80, 80a are individually conrollabie relative to both 
the infeed and outfeed lanes for locating and align- 
ing with filled ones of the infeed lanes and empty 
ones of the outfeed lanes. This process is repeated 
until all of the parallel pick-and-place devices 80 
have either retrieved articles from the infeed lanes 
and hence are all filled with articles, or on the other 
hand until all of the pick-and-place devices 80a 
have unloaded articles into the outfeed lanes and 
hence ail are emptied of articles. On the other 
hand, the structure of the invention provides for 
operation of all of the pick-and-place devices 80 
simultaneously, once all are filled, for depositing 
the articles simultaneously in all rows of a tray 55 
for filling the same in a single operation. Con- 
versely, the pick-and-place devices 80a are si- 
multaneously operated in like fashion for simulta- 
neously retrieving articles from a filled tray 55, 
preparatory to depositing these retrieved articles 
into the outfeed means or lanes 51. To this end, 
suitable control means 82, 84 (shown in diagram- 
matic form in Fig. 1) are provided for controlling 
the individual operation of the pick-and-place de- 
vices with respect to the infeed and outfeed lanes 
50, 51. 

In this regard, and as best viewed in Figs. 9 
and 16, article presence or absence sensors 86, 88 
are provided respectively at each of the infeed 
Ian s 50 and outfeed lanes 51 for determining 
which lanes are filled with articles and which lanes 
are empty. The control means 82, 84 are therefore 
responsive to the control signals developed by 
these sensors 86, 88 for controlling the individual 
pick-and-place devices for retrieving groups of arti- 
cles from the filled ones of the infeed lanes and for 
delivering articles to the empty ones of the outfeed 
lanes, respectively. Accordingly, the movement for 
alignment or "indexing" of individual pick-and- 
place devices or units 80, 80a over individual ones 



of the infeed and outfeed lanes, respectively, con- 
tinues until all of the pick-and-place units 80 are 
filled with respect to the infeed lanes and ready to 
load an empty tray on the one hand, and until ail of 

5 the pick-and-place units or devices are emptied 
and ready to return to a filled tray with respect to 
the outfeed means or side. 

Referring now also to the details of the pick- 
and-place means or units shown in Figs. .10-15, 

w each unit 80 comprises a gripping portion or 
means 90 for simultaneously gripping all of the 
members of each group of articles or stick of can 
ends. These gripping means 90 generally take the 
form of a pair of elongate, arcuately shaped arms 

75 or jaw-like members 94 which generally surroun- 
dingly engage at lateral edges thereof, all of the 
members of a coaxially aligned groups of articles, 
such as a nested stick of can ends. The pick-and- 
place unit also includes respective oppositely ax- 

20 ially inwardly directed pressing means or members 
92. These members 90 are arranged for pressing 
inwardly upon opposite axial ends of each group of 
articles or stick of can ends within the gripping 
means or portion 90 to thereby securely hold a 

25 group of articles or stick of can ends tightly axially 
nested within the gripping means or jaws 90. In this 
regard, a typical such group of can ends or stick 
has been designated by reference numeral 75. 

In the illustrated embodiment, the article press- 

30 ing means 92 include respective air cylinders 93 
which drive pistons 95, and which are mounted at 
generally axially opposite ends of an elongate 
frame member 96 (Fig. 14) which also mounts the 
gripping means or portion 90. This gripping means 

35 or portion 90 will be seen to comprise, in addition 
to the gripping members or jaws 94, a pair of 
oppositely directed piston-and-cy Under drive 
means or members 98, 100, which are arranged for 
extending and retracting one end of each of a pair 

ao of pivotally mounted cams or cam-like members 
102, 104. These cam-like members 102, 104, as 
best viewed in Figs. 11 and 12, are arranged for 
pivoting at pivots 99 and for bearing against com- 
plementary cam surfaces such as surfaces 106 of 

45 the gripping member jaw portions 94. These jaws 
94 are in turn pivotally mounted at pivots 108, 110. 
Finally, a tension spring 112 joins these two pivot- 
ally mounted jaw portions 94, at pins 109, 111 
spaced from the pivots 108, 110, to urge the jaws 

so in a direction for closing. 

Accordingly, it will be seen that the at-rest or 
inactive position of the jaws is generally the closed 
position, as effected by spring 112 and as illus- 
trated in Fig. 1 1 . Hence, in order to open the jaws 

55 either to surroundingly engage or to release a 
group of articles or stick of can ends, actuation of 
the respective air cylinders 98, 100 and respective 
activation of the cam 102 for pressing the jaws 
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outwardly against the tension of the spring 112 is 
required. 

As best viewed in Figs. 5, 6 and 13, the trays 
55 are configured for cooperative operation with the 
gripping means and axial pressing means just de- 
scribed. In particular, and referring first to Fig. 1 3, it 
will be seen that the trays provide sufficient clear- 
ance space intermediate respective groups of arti- 
cles, as indicated, for example by reference nu- 
meral 120, to permit the adjacent parallel gripping 
jaw members sufficient clearance to enter the tray 
and to open the jaws for surroundingly engaging 
the respective sticks 75 of can ends, without inter- 
ferring with each other. Hence, sufficient clearance 
space is provided in the trays for simultaneously 
loading and unloading all of the groups of articles 
with respect thereto by the pick-and-place units or 
devices acting in unison, as previously described. 
To this end, the pick-and-place devices are moun- 
ted for individual motion prj separate mounting 
shafts 122 with regard to a first sub-frame member 
124, while the sub-frame member 124 is in turn 
mounted for simultaneously lifting and lowering all 
of the pick-and-place unit depending therefrom 
upon operation of a main frame 126. 

Moreover, sub-frame 124 is fixed for horizontal 
motion along a pair of elongate shafts or bars 128, 
to thereby permit horizontal indexing of the respec- 
tive pick-and-place units 80, 80a with respect to the 
infeed ianes 50 and outfeed lanes 51 as discussed 
hereinabove. An overhead track 131 mounts to 
frame assembly 126. A plurality of lift and lower, 
"pancake "-type cylinders 135 lift and lower each 
unit 80 individually with respect to frame 124. 

Preferably, the horizontal motion and indexing 
of the pick-and-place units is controlled by a piston 
and cylinder arrangement such as an Origa cyl- 
inder 132 mounted in track 131. The Origa cylinder 
suspends frame 124 from one or more trolleys 133. 
In this regard, one particular useful such device for 
accommodating such a range of motion with the 
necessary degree of accuracy to permit indexing of 
the pick-and-place units with respect to the individ- 
ual lanes is produced by Origa Corporation, 928 
Oak Lawn, Elmhurst, Illinois 60126 under the des- 
ignation Origa electric cylinder. 

The trays (see Figs. 5, 5A and 6) have individ- 
ual pockets or channels 139, each for accom- 
modating one "stick" of can ends. In order to 
accommodate the respective pressing members or 
air cylinders 92, a number of respective notches or 
cut-out portions 140 are provided in the tray 55 
proximate the ends of the respective pockets or 
channels 139. Further, in accordance with a pre- 
ferred feature of the invention, and as best viewed 
in Figs. 5, 5A and 6, the trays are configured for 
nesting with respect to each other to facilitate the 
stacking or palletizing thereof at the tray stacking 



and unstacking stations 26, 36. In this regard, it will 
be seen that the outer end surfaces of the trays 55 
have a stepped-back configuration at a lower por- 
tion thereof, as indicated at reference numeral 142 
5 and a pair of spaced apart walls 144 of com- 
plementary configuration for receiving the stepped 
back portion 142, at a top portion thereof, to ac- 
commodate this nesting. It should be noted that 
each of the wall members or portions 144 are 
w notched or apertured to provide the apertures 140 
for receiving the piston-like pressing portions 95 of 
the air cylinders 92, as noted above. Additional 
internal struts 141 are accommodated by recesses 
143 to provide additional support and "resting" of 
75 the respective trays 55. 

Referring now to Figs. 7 through 10 and Figs. 
16 through 18, a preferred form of a typical lane 
50, 51 the infeed and outfeed means or portions 
24, 30 is illustrated in some further detail. In this 
20 regard, and referring initially to Fig. 7, a first or 
splitter stage 150 of each lane 50 of the infeed 
means 24 is shown. This splitter stage essentially 
receives articles from an aligned lane or trough-like 
conveyor member from the first station or location 
25 25 and includes means for separating and there- 
after handling the articles in the predetermined 
groups or sticks, each having a predetermined 
number of axially aligned, and preferably nested 
articles or can ends therein. It should be noted that 
30 similar structure for assuring handling of the arti- 
cles in the predetermined groups or sticks is pro- 
vided in similar fashion in each lane 51 of the 
outfeed means 30. 

In the embodiment shown in Fig. 7, ends are 
35 fed into a lane or trough portion 160 of the first 
infeed or splitter stage, 150 by a pusher means or 
member 151. A sensor member 152 is preferably 
provided for sensing when the splitter stage 150 is 
filled. In this regard, the articles or can ends 75 will 
40 engage an end stop member 154, which is prefer- 
ably a generally vertically oriented piston and-cyl- 
inder type member. The end stop 154 is controlled 
for extending and retracting in response to the 
signals developed by sensors such as sensor 152 
45 along the length of the associated infeed means 
lane 50 as will be more fully described herein- 
below. In the embodiment illustrated, the preferred 
stick length is approximately 45-1/4 inches. As the 
stick is being formed in the fane 160, the end stop 
so 154 travels along the length of the lane. For this 
purpose, the end stop 154 is mounted on a guide 
rail 162 to be driven by an Origa cylinder 164 by 
way of a connecting- yoke 1 63. 

Cooperatively, a gripper member or clamp 166 
55 is spaced from the end stop 154 by approximately 
the desired length of the stick 75 so as to grip the 
rear end of the incoming stick. This clamp or 
gripper member 166 is similarly mounted by a 
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similar yoke 165 to the bar or rod 162 for actuation 
by the same Origa cylinder 164. In this regard, the 
Origa cylinder utilized is similar to the one de- 
scribed above, but is not of the electric or "index- 
able" type, being rather a somewhat simpler air- 
type or pneumatic cylinder type, also available 
from the Origa Company as noted above. The 
clamp arrangement 166 preferably includes a 
blade-like end or edge portion for positively sepa- 
rating the stick of ends 75 from other ends follow- 
ing this stick in the infeed area, if and as neces- 
sary. 

A second stage 171 of the infeed device, as 
illustrated in Fig. 8, is provided with a similar end 
sensor 170, an end stop member 172, and a rear 
stop member 1 74. The end and rear stop members 
172, 174 are similarly mounted on yokes 173 and 
175 to be driven by a similar Origa cylinder 176 
along a guide rail or bar 177. Accordingly, the 
timing of the respective energization of cylinders 
164 and 176, as well as advancement and retrac- 
tion of respective end stops 172 and 154 are 
controlled by the sensing of the relative position of 
the stick 75 by the respective sensors 152 and 
170. That is, when end stop 154 and gripper 166 
have advanced fully within the area defined by end 
stop 172 and rear stop 174, they are then and only 
then retracted simultaneously with advancement of 
end stop 172 and a spring-like return of a spring- 
loaded dog member 178 associated with the rear 
end stop member 174. This rear end stop member 
174 also acts as a pusher for pushing the stick of 
ends, together with end stop 172 into the next or 
third, and final, stage 181 of the infeed means or 
structure, as illustrated in Fig. 9, upon actuation of 
Origa cylinder 176. 

The stick end sensor 86, as described above 
with reference to the operation of the pick-and- 
place units is also located at this third and final 
portion 1 81 of the infeed means. It should be noted 
that the mounting frame structure for the pick-and- 
place units 80, 80a including frame members 96, 
96a are somewhat diagrammatically shown in Figs. 
9 and 15. Accordingly, as the stick enters the third 
infeed station in Fig. 9, a pair of spring-loaded or 
otherwise normally closed dogs 180 (see Fig. 10) 
are retracted to permit passage of the stick 75 
thereby, and close behind the trailing or rear end 
thereof. These dogs in turn permit ample space for 
the entry of the air cylinder 98 of the pick-and- 
place device as described above, and as also best 
viewed in the somewhat simplified partial view of 
Fig. 10. Thereupon, one of the pick-and-place de- 
vices nxay index over and lower into position ar- 
ound the stick of ends in the third and final infeed 
station 181 shown in Fig. 9, for picking up the stick 
75 and eventually loading it into a tray 55 as 
described hereinabove. 



Turning now to the outfeed station or means 
30, a first stage 191 thereof shown in Fig. 16 is 
substantially similar to the third and final infeed 
stage shown in Fig. 9. with the action thereat being 

5 essentially reversed. That is, a filled gripping de- 
vice or "jaws" 94a descends over the first outfeed 
stage and deposits a stick 75 of can ends therein. 
Respective end stop cylinder members or holding 
means 184, 186 are provided for holding the stick 

10 75 in position upon release by jaws 94a and retrac- 
tion of the pick-and-place unit 80a. The sensor 88 
also indicates the presence or absence of ends in 
the first outfeed stage 191 of Fig. 16. These end 
holding means 184 and 186 are similarly mounted 

15 to an elongate rod or shaft member 190 to be 
driven back and forward at the proper times by an 
Origa cylinder 192, to deliver the stack of ends 75 
to a second outfeed stage 201 shown in Fig. 17. 
The second outfeed stage 201 of Fig. 17 is 

20 substantially identical in form to the second infeed 
station 171 of Fig. 8, but comprises essentially a 
mirror image thereof both in structure and opera- 
tion. Accordingly, the similar parts and components 
of Fig. 17 are indicated by like reference numerals 

25 to those utilized in Fig. 8 with the suffix a. 

The third and final outfeed stage 205, shown in 
Fig. 18, is in many respects similar to the first 
infeed stage shown in Fig. 7, and is thus labeled 
with like reference numerals, as to its like parts and 

30 components, with the suffix a. However, it should 
be noted that the end-engaging cylinder or end 
stop cylinder 154a is mounted on an articulated 
linkage 200 so that as it travels along an Origa 
cylinder 164a, this linkage can redirect the cylinder 

35 to accommodate a downward curve in the track of 
an exit chute, designated generally by reference 
numeral 202. This downwardly curved exit chute 
may be upwardly curved, curved to the side, or the 
like, as necessary to accommodate any offset be- 

40 tween the end of the outfeed means or structure 
and any associated structure to be connected 
therewith for receiving the can ends. Moreover, 
rather than clamp means 166 as used in Fig. 7, the 
last stage of the outfeed end includes a second, 

45 similar end stop member 1 54b. This latter end stop 
154b is fixed relative to end stop 154a for move- 
ment along tracks 160a and 202 in unison there- 
with. Each member 154a, 154b extends and re- 
tracts a suitable stop member- for engaging one 

so end of the stick as it advances into and fills the 
track portion 160a, the stick being guided and held 
during filling of track 160a by the associated end 
stops 172a, 174a of the second outfeed stage of 
Fig. 17. 

55 Referring now again briefly to Figs. 2 through 

4, the stacking and unstacking means comprise 
substantially identical structures, whereby only the 
stacking means or apparatus 28 will be described 
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in further detail. 

The stacking means or apparatus 28, as pre- 
viously mentioned, includes both the palletizing 
means or apparatus 56 and the scissors-like lifting 
and lowering apparatus 64, 66. The palletizing 5 
means or device 56 also includes a pair of similar 
vertical lifting and lowering assemblies or devices 
powered by suitable air cylinders 210, 212 which 
are coupled to an overhead frame member 214, 
216. The entire structure is movable horizontally w 
between the tray loading station 20 and the filled 
tray stacking station 26 as previously described. 

In this regard, cylinders 210 and 212 are coup- 
led to elongate tray gripping or pick-up bracket 
members 218, 220, which are configured for en- 15 
gaging the shoulder portion of the trays previously 
described, for lifting and lowering the same relative 
to the stations 20, 26. The horizontal movement of 
the members 218, 220 between the two stations is 
provided by an Origa cylinder 222 similar to those 20 
already described. The Origa cylinder drives a 
hook-like engaging member 224 which is arranged 
to engage an edge of the tray 55 and to advance 
the same, together with the grippers 218, 220 en- 
gaged therewith from the top of the tray loading 25 
station to the top of the filled tray stacking station. 
At the filled tray stacking station, the lift and lower- 
ing assembly lowers the tray into position upon the 
filled tray stacking table 62 carried on the scissors 
iift assembly 66. 30 

Claims 

1. An article handling system for receiving arti- 
cles such as can ends or the like, or similarly 35 
shaped disk-like articles supplied from a first 
location (25), loading said articles into trays 
(55) for selectively storing the same for subse- 
quent use, and for unloading said articles from 
said trays for transport to a second location 40 
such that said system may be used for com- 
pensating for differences between the supply 
of articles at said first location (25) and the 
demand for articles at a second location (35) 
wherein the articles are being further pro- 45 
cessed, said system comprising an infeed sta- 
tion (181) for receiving a plurality of groups of 
articles; infeed lanes (50) for delivering articles 
from said first location (25) to said infeed sta- 
tion (181); tray stations (20,32) for accommo- 50 
dating a plurality of trays (55) outfeed lanes 
(51) for receiving articles from said tray (55) 
and delivering the same to said second loca- 
tion (35); a plurality of pick-and-place devices 
(80), each adapted to engage and thereafter 55 
discharge a stack (75) of nested articles; and 
characterised by operational means (132) for 
said pick-and-place devices (80) for moving 



respective ones of said devices into positions 
overlying a tray (55) in said tray stations 
(20.32), said infeed lanes (50) and said outfeed 
lanes (51), respectively; and control means 
(82) for operating respective ones of said pick- 
and-place devices (80) to remove stacks (75) 
of articles from said infeed lanes (50), to dis- 
charge stacks (75) of articles into a tray (55), 
to remove stacks (75) of articles from a tray 
(55), and to place stacks (75) of articles into 
said outfeed lanes (51), respectively; said plu- 
rality of pick-and-place devices (80) being op- 
erated in unison for loading and unloading the 
groups (75) of articles simultaneously with re- 
spect to said trays (55), and respective ones of 
the pick-and-place devices being operated in- 
dividually for retrieving and delivering respec- 
tive groups (75) of articles with respect to said 
infeed lanes (50) and said outfeed lanes (51). 

2. A system according to Claim 1 characterised 
in that said tray stations comprise a tray load- 
ing station (20) and an unloading station (32), 
and further characterized by selected ones of 
said pick-and-place devices (80) loading said 
articles supplied from said first location (25) 
into trays (55) at said tray loading station (20); 
a stacking station (26); stacking means (28) for 
stacking article-filled trays (55) to form a sup- 
ply thereof at said stacking station (26) for use 
on demand; and selected ones of said pick- 
and-place devices (80) unloading said articles 
at said unloading station (32) from said article- 
filled trays (55) upon demand, such that article- 
filled trays (55) may alternatively be stacked 
by said stacking means (28) or delivered to 
said unloading station (32), in accordance with 
fluctuations in the supply of, and demand for, 
articles at said first and second locations, re- 
spectively. 

3. A system according to Claim 2 and further 
characterised by an unstacking station (36) and 
unstacking means (38) for delivering article- 
filled trays (55) from said unstacking station 
(36) to said unloading station (32). 

4. A system according to claim 3 characterised in 
that said stacking means (29) and unstacking 
means (38) comprise respective palletizing and 
depalletizing devices (56) located respectively 
at said stacking (26) and unstacking (36) sta- 
tions for respectively engaging and transport- 
ing filled trays from said loading (20) and un- 
loading (32) stations respectively to said stack- 
ing (26) and unstacking (36) stations . respec- 
tively, and for palletizing filled trays (55) at said 
stacking station (26) and depalletizing filled 
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trays (55) at said unstacking station (36), re- 
spectively. 

A system according to Claim 1 characterised 
in that said infeed lanes (50) and said outfeed s 
lanes (51) each comprises a plurality of gen- 
erally parallel elongate lanes for simultaneous- 
ly accommodating a corresponding plurality of 
generally parallel groups (75) of linearly 
aligned articles. ,10 

A system according to Claim 5 characterised 
in that said infeed lanes (50) and said outfeed 
lanes (51) each comprises means (150, 171, 
181 and 191, 201, 205) for handling said arti- 75 
cles in separate groups, each group containing 
a predetermined number of linearly aligned 
articles, and means (151, 176 and 192, 176a) 
for individually linearly advancing each of said 
groups of articles respectively to and away 20 
from the loading station (20) and unloading 
station (32), respectively. 

A system according to Claim 5 characterised 
in that each of said trays (55) is configured for 25 
accommodating a plurality of said groups (75) 
of articles generally in parallel alignment; and 
wherein a group (52) of pick-and-place devices 
(80) corresponding in number to the number of 
groups (75) of articles accommodated by each 30 
of said trays (55) are individually controllable 
relative to said infeed lanes (50) for locating 
and aligning with filled ones of said infeed 
lanes (50) until all of said groups (52) of pick- 
and-place devices (80) are filled, and are 35 
thereafter controllable for operation in unison 
for filling a tray (55). 

A system according to Claim 7 characterised 
in that control means (82) are provided for 40 
controlling said operation of said pick-and- 
place devices (80) and lane sensor means 
(152, 170, 86) associated with said infeed 
lanes (50) for developing control signals cor- 
responding to which of said infeed lanes (50) 45 
are filled for transmission to said control 
means (82), said control means (82) being 
responsive to said control signals for control- 
ling the individual pick-and-place devices (80) 
of said group (52) for locating and retrieving so 
groups (75) of articles from the filled lanes (50) 
until each of said pick-and-place devices (80) 
of said group (52) contains a group (75) of 
articles. 

55 

A system according to Claim 7 characterised 
in that a group (54) of said pick-and-place 
devices (80) are controllable for operation in 



unison for unloading all of the groups (75) of 
articles in unison from a filled tray (55) and 
thereafter for operating individually for deliver- 
ing respective groups (75) of articles to re- 
spective empty ones of said outfeed lanes 
(51). 

10. A system according to Claim 9 and further 
characterised by lane sensor means (88, 170a, 
152a) associated with said outfeed lanes (51), 
and control means (84) responsive to said con- 
trol signals for individually controlling said 
pick-and-place devices (80) of said group (54) 
to deliver individual groups (75) of said articles 
to the empty ones of said lanes (51), until each 
of said unloading pick-and-place units (80) of 
said group (54) has delivered a respective un- 
loaded group (75) of articles to said outfeed 
lanes (51). 

Paten tans p rtiche 

1. Artikelhandhabungssystem zur Aufnahme von 
Artikeln wie zum Beispiel Dosendeckel und 
Dosenboden oder ahnlich geformte scheiben- 
artige Gegenstande, die von einer ersten Sta- 
tion (25) zugefuhrt werden, wobei dieses Sy- 
stem die besagten Artikel in Wannen (55) ab- 
setzt und diese Artikel dort selektiv fur den 
nachfolgenden Einsatz aufbewahrt werden und 
die besagten Artikel aus den besagten Wannen 
entnommen und zu einer zweiten Station trans- 
portiert werden, so daB das besagte System 
als Pufferstation funktioniert und Differenzen 
zwischen der Zufuhrung von Artikeln an der 
besagten ersten Station (25) und dem Bedarf 
an Artikeln an einer zweiten Station (35), in der 
die Artikel weiter verarbeitet werden, aus- 
gleicht, und wobei das besagte Handhabungs- 
system aus einer Zufuhrungsstation (181) be- 
steht, die mehrere Artikelgruppen entgegen- 
nimmt; Zufuhrungsbahnen (50) fur den Trans- 
port von Artikeln von der besagten ersten Sta- 
tion (25) zu der besagten Zufuhrungsstation 
(181); Wannenstationen (20, 32) fur die Auf- 
nahme mehrerer Wannen (55); Ausgabebah- 
nen (51) zur Entgegennahme von Artikeln aus 
besagter Wanne (55) und fur den Transport 
besagter Artikel zur zweiten- Station (35); meh- 
reren Greif- und Absetzvorrichtungen (80), ge- 
eignet zum Erfassen und nachfolgendem Ab- 
setzen eines Stapels (75) gruppierter Artikel 
und gekennzeichnet durch eine Betatigung 
(132) fur die besagten Greif- und Absetzvor- 
richtungen (80), um die jeweils gewunschten 
der besagten Vorrichtungen in Positionen ober- 
halb einer Wanne (55) zu bewegen, die sich in 
den besagten Wannenstationen (20, 32), den 
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besagten Zufuhrungsbahnen (50) oder den be- 
sagten Ausgabebahnen (51) befindet; und ei- 
ner Steuerung (82) zur Betatigung der jeweils 
gewunschten Greif- und Absetzvorrichtungen 
(80) mit der Aufgabe, Artikelstapel (75) aus 5 
den besagten Zufuhrungsbahnen (50) zu ent- 
fernen. Artikelstapel (75) in der Wanne (55) 
abzusetzen, Artikelstapel (75) aus einer Wanne 
(55) aufzunehmen und Artikelstapel (75) auf 
die besagten Ausgabebahnen (51) abzusetzen, 10 
wobei diese Gruppe von Greif- und Absetzvor- 
richtungen (80) fur die simultane Beschickung 
der besagten Wannen (55) mit den Artikelgrup- 
pen (75) und die Entnahme dieser Artikelgrup- 
pen aus den Wannen synchron betatigt wird, 75 
wahrend fur Absetzen und Aufnehmen der Arti- 
kelgruppen (75) auf und aus den besagten 
Zufuhrungsbahnen (50) und Ausgabebahnen 
(51) eine Einzelbetatigung der Greif- und Ab- 
setzvorrichtungen erfolgt. 20 

2. Handhabungssystem nach Anspruch 1, da- 
durch gekennzeichnet, daB die besagten 
Wannenstationen aus einer Wannenbeschik- 
kungsstation (20) und einer Entnahmestation 25 
(32) . t bestehen, und weiterhin dadurch ge- 
kennzeichnet, daB eine bestimmte Anzahl der 
besagten Greif- und Absetzvorrichtungen (80) 

die yon der ersten Station (25).gelieferten be- 
sagten Artikei in der besagten Wannenbeschik- 30 
kungsstation (20) in Wannen (55) absetzt; wei- 
terhin bestehend aus einer Stapelstation (26); 
Stapelvorrichtungen (28) zum Stapeln der mit 
Artikei bestuckten Wannen (55). wodurch eine 
nach Bedarf abrufbare Artikelreserve in der 35 
besagten Stapelstation (26) gebildet wird; und 
einer Reihe ausgewahlter besagter Greif- und 
Absetzvorrichtungen (80), welche die besagten 
Artikei in der besagten Entnahmestation (32) 
nach Bedarf aus den besagten mit Artikeln 40 
bestuckten Wannen (55) entnehmen, wobei die 
artikelbestuckten Wannen (55) entweder mit 
Hilfe der besagten Stapelvorrichtungen (28) 
gestapelt oder an die besagte Entnahmestation 
(32) weitergeleitet werden konnen entspre- 45 
chend den Verfugbarkeits- und Anforderungs- 
schwankungen der Artikei in der besagten er- 
sten bzw. zweiten Station. 

3. Handhabungssystem nach Anspruch 2 f weiter- 50 
hin gekennzeichnet durch eine Entstapelstation 

(36) und eine Entstapelvorrichtung (38) fur den 
Transport der artikelbestuckten Wannen (55) 
von der besagten Entstapelstation (36) zu der 
besagten Entnahmestation (32). 55 

4. Handhabungssystem nach Anspruch 3, da- 
durch gekennzeichnet, dafi die besagten 



Stapelvorrichtungen (28) und Entstapelvorrich- 
tungen (38) aus Palettisier- bzw. Entpalettisier- 
einrichtungen (56) an der besagten Stapelsta- 
tion (26) und der besagten Entstapelstation 
(36) bestehen, um die bestuckten Wannen von 
der besagten Beschickungsstation (20) und der 
Entnahmestation (32) aufzunehmen und zu der 
besagten Stapelstation (26) bzw. zu der besag- 
ten Entstapelstation (36) zu transportieren und 
um die. bestuckten Wannen (55) an der besag- 
ten Stapelstation (26) zu palettisieren bzw. die 
bestuckten Wannen (55) an der besagten Ent- 
stapelstation (36) zu entpalettisieren. 

5. Handhabungssystem nach Anspruch 1, da- 
durch gekennzeichnet, daB die besagten Zu- 
fuhrungsbahnen (50) und Ausgabebahnen (51) 
jeweils aus einer Anzahl von im allgemeinen 
parallel und langs verlaufenden Bahnen zur 
gleichzeitigen Aufnahme einer entsprechenden 
Menge von langs und parallel angeordneten 
Artikelgruppen (75) bestehen. 

6. Handhabungssystem nach Anspruch 5, da- 
durch gekennzeichnet, daB die besagten Zu- 
fuhrungsbahnen (50) und die besagten Ausga- 
bebahnen (51) jeweils uber Vorrichtungen 
(150, 171, 181 sowie 191. 201, 205) zur Hand- 
habung der besagten Artikei in getrennten 
Gruppen verfugen, wobei jede Gruppe aus ei- 
ner vorbestimmten Anzahl parallel und in 
Langsrichtung angeordneter Artikei besteht; 
weiterhin verfugen die Bahnen uber die Vor- 
richtungen (151, 176 und 192, 176a), um jede 
einzelne der besagten Gruppen linear in Rich- 
tung der Beschickungsstation (20) bzw. der 
Entnahmestation (32) oder in die entgegenge- 
setzte Richtung zu transportieren. 

7. Handhabungssystem nach Anspruch 5, da- 
durch gekennzeichnet, daB jede der besag- 
ten Wannen (55) so ausgelegt ist, dafi sie eine 
Vielzahl der im Normalfall parallel angeordne- 
ten besagten Artikelgruppen (75) aufnehmen 
kann; und wobei eine Anordnung (52) von 
Greif- und Absetzvorrichtungen (80), die zah- 
lenmaBig der Anzahl der in jeder der Wannen 
(55) aufgenommenen Artikelgruppen (75) ent- 
spricht, einzeln im Zu'sammenspiel mit den 
besagten Zufuhrungsbahnen (50) so gesteuert 
werden kann, daB sie die bestuckten besagten 
Zufuhrungsbahnen (50) so anfahren und sich 
daran ausrichten, daB schlieBlich die gesamte 
Anordnung (52) der Greif- und Absetzvorrich- 
tungen (80) bestuckt ist und dann so gesteuert 
werden kann, daB die synchrone Befullung ei- 
ner Wanne (55) erfolgen kann. 
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8. Handhabungssystem nach Anspruch 7, da- 
durch gekennzeichnet, daB fur die Steue- 
rung der besagten Greif- und Absetzvorrichtun- 
gen (80) ein Steuersystem (82) zur Verfugung 
steht, und daB an den besagten Zufuhrungs- 5 
bahnen (50) Bahnsensoren (152, 170, 86) an- 
gebracht sind, die - abhangig davon, welche 

der besagten Zufuhrungsbahnen (50) bestuckt 
werden - Steuersignale an das besagte Steuer- 
system (82) ubertragt, das anhand dieser io 
Steuersignale die einzelnen Greif- und Absetz- 
vorrichtungen (80) der besagten Anordnung 
(52) so steuert, daB sie Artikelgruppen (75) 
anfahren und von den bestuckten Bahnen (50) 
entnehmen, bis jede der besagten Greif- und 15 
Absetzvorrichtungen (80) der besagten Anord- 
nung (52) mit einer Artikelgruppe (75) verse- 
hen ist. 

9. Handhabungssystem nach Anspruch 7, da- 20 
durch gekennzeichnet, daB eine Anordnung 

(54) der besagten Greif- und Absetzvorrichtun- 
gen (80) so gesteuert werden kann, daB eine 
synchrone Entnahme aller Artikelgruppen (75) 
von einer bestuckten Wanne (55) erfolgen 25 
kann und danach so gesteuert werden kann, 
daB ein einzelner Transport bestimmter Artikel- 
gruppen (75) zu bestimmten leeren Teilen der 
besagten Ausgabebahnen (51 ) erfolgt. 
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10. Handhabungssystem nach Anspruch 9, weiter- 
hin gekennzeichnet durch Bahnsensoren (88, 
170a, 152a) der besagten Ausgabebahnen (51) 
sowie ein Steuersystem (84), das die Sensorsi- 
gnale verarbeitet und auf dieser Grundlage die 35 
Greif- und Absetzvorrichtungen (80) der besag- 
ten Anordnung (54) einzeln ansteuert und ein- 
zeine der besagten Artikelgruppen (75) so lan- 

ge zu bestimmten leeren Teilen der besagten 
Bahnen (51) befordert, bis jede der Greif- und 40 
Absetzvorrichtungen (80) der besagten Anord- 
nung (54) eine noch nicht entnommene Artikel- 
gruppe (54) zu den besagten Ausgabebahnen 
(51 ) transportiert hat. 
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R vendications 

1. Systeme de manipulation d'articles destine a 
recevoir des articles, tels que des extremites 
de cannettes ou similaires, ou des articles so 
semblables a des disques de forme similaire 
distribues a partir d'un premier emplacement 
(25), charger ces articles sur des plateaux (55) 
afin de les stocker de facon selective pour leur 
utilisation ulterieure, et decharger ces articles 55 
des plateaux pour les transporter vers un 
deuxieme emplacement, de telle sorte que ce 
systeme puisse etre utilise pour compenser les 



differences entre la fourniture d'articles au pre- 
mier emplacement (25) et la demande d'arti- 
cles au deuxieme emplacement (35) auquel le 
traitement des articles est poursuivi, ce syste- 
me comprenant un poste d'avance (181) desti- 
ne a recevoir une plurality de groupes d'arti- 
cles ; des voies d'avance (50) destinies a 
acheminer les articles du premier emplace- 
ment (25) vers le poste d'avance (181) ; des 
postes a plateaux (20, 32) destines a contenir 
une pluralite de plateaux (55), des voies d'eva- 
cuation destinies a recevoir les articles prove- 
nant du plateau (55) et a les acheminer vers le 
deuxieme emplacement (35) ; une plurality de 
dispositifs d'insertion (80), susceptible chacun 
de s'engager sur et de decharger une pile (75) 
d 'articles emboltes ; et caracterise par des 
moyens de fonctionnement (132) destines aux 
dispositifs d'insertion (80) afin de deplacer res- 
pectivement certains de ces dispositifs dans 
des positions surplombant un plateau (55) 
dans les postes a plateaux (20, 32), les voies 
d'avance (50) et les voies d'eVacuation (51). 
respectivement ; et des moyens de commande 
(82) destines a entratner respectivement cer- 
tains des dispositifs d'insertion (80) a retirer 
les piles (75) d'articles des voies d'avance 
(50), a decharger les piles (75) d'articles sur 
un plateau (55), a retirer les piles (75) d'arti- 
cles d'un plateau (55), et a placer les piles (75) 
d'articles dans les voies d'eVacuation (51), res- 
pectivement ; la plurality de dispositifs d'inser- 
tion (80) fonctionnant a I'unisson pour charger 
et decharger les groupes (75) d'articles simul- 
tan^ment par rapport aux plateaux (55), et res- 
pectivement certains des dispositifs d'insertion 
fonctionnant individuellement pour recuperer et 
acheminer les groupes (75) d'articles respec- 
tifs vis-a-vis des voies d'avance (50) et des 
voies d'eVacuation (51). 

2. Systeme selon la revendication 1. caracterise 
en ce que les postes a plateaux comprennent 
un poste de chargement de plateaux (20) et un 
poste de dechargement (32), et en ce que 
certains des dispositifs d'insertion (80) s§lec- 
tionnes chargent les articles distribues au pre- 
mier emplacement (25) dans des plateaux (55) 
au poste de chargement de-plateaux (20) ; par 
un poste d'empilage (26) ; par des moyens 
d'empilage (28) destines a empiler les pla- 
teaux (55) remplis d'articles afin d'en consti- 
tuer une reserve au poste d'empilage (26) pour 
qu'ils soient utilises a la demande ; et en ce 
que certains des dispositifs d'insertion (80) se*- 
lectionnes dechargent a la demande les arti- 
cles au poste de dechargement (32), a partir 
des plateaux (55) remplis d'articles, de telle 
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sorte que les plateaux (55) rempiis d'articles 
puissent, en alternance, etre empiles par les 
moyens cTempilage (28) ou achemin^s au pos- 
te de d^chargement (33), en fonetion des fluc- 
tuations de la distribution et de la demande 5 
d'articles aux premier et deuxieme emplace- 
ments, respectivement. 

3- Systeme selon la revendication 2, caracterise 

par un poste de desempilage (36) et des io 
moyens de desempilage (38) destines a ache- 
miner les plateaux (55) rempiis d'articles du 
poste de desempilage (36) au poste de d£- 
chargement (32). 

75 

4. Systeme selon la revendication 3, caracterise 
en ce que les moyens d'empilage (29) et les 
moyens de desempilage (38) comprennent des 
dispositifs (56) respectifs de palletisation et 
d^palletisation situ^s respectivement aux pos- 20 
tes d'empilage (26) et de desempilage (36), 
afin, respectivement, de s'engager sur et de 
transporter les plateaux rempiis des postes de 
chargement (20) et de dSchargement (32) res- 
pectivement, aux postes d'empilage (26) et de 25 
desempilage (36) respectivement, et de palleti- 

ser les plateaux rempiis (55) au poste d'empi- 
lage (26) et de d<§pa!letiser les plateaux rem- 
piis (55) au poste de desempilage (36), res- 
pectivement. 30 

5. Systeme selon la revendication 1, caracterise* 
en ce que les voies d'avance (50) et les voies 
d'evacuation (51) comprennent, chacune, une 
plurality de voies allongSes globalement paral- 35 
leles destines a loger simultanSment une plu- 
rality correspondante de_grbupes (75), globale- 
ment paralleles, d'articles alignes de fagon li- 
ny aire. 

40 

6. Systeme selon la revendication 5, caracterise 
en ce que les voies d'avance (50) et les voies 
d'evacuation (51) comprennent, chacune, des 
moyens (150, 171, 181 et 191, 201, 205) desti- 
nes a traiter les articles en groupes s6 pares, 45 
chaque groupe comprenant un nombre prede- 
termine* d'articles aligned de fagon lineaire, et 

des moyens (151, 176 et 192, 176a) afin de 
d6placer, de fagon individuelle et lineaire, cha- 
cun des groupes d'articles respectivement en so 
direction de et hors du poste de chargement 
(20) et du poste de dechargement (32), res- 
pectivement. 

7. Systeme selon la revendication 5, caracterise 55 
en ce que chacun des plateaux (55) presente 

une configuration lui permettant de contenir 
une pluralite de groupes (75) d'articles globale- 



ment en alignement parallele ; et dans lequel 
un groupe (52) de dispositifs d'insertion (80), 
dont le nombre correspond au nombre de 
groupes (75) d'articles loges dans chacun des 
plateaux (55), est susceptible d'etre comman- 
ds individuellement par rapport aux voies 
d'avance (50) afin d'itre dispose et aligne avec 
les voies d'avance (50) qui sont remplies, jus- 
qu'a ce que tous les groupes (52) de disposi- 
tifs d'insertion (80) soient rempiis, et est ensui- 
te susceptible d'etre commande pour fonction- 
ner a I'unisson pour le remplissage d'un pla- 
teau (55). 

8. Systeme selon la revendication 7, caracterise 
en ce que des moyens de commande (82) 
sont prevus pour commander le fonctionne- 
ment des dispositifs d'insertion (80) et des 
moyens palpeurs des voies (152, 170, 186) 
sont associes aux voies d'avance (50) pour 
developper des signaux de commande corres- 
pondent a celles des voies d'avance (50) qui 
sont remplies, afin de les transmettre aux 
moyens de commande (82), les moyens de 
commande (82) etant sensibles aux signaux de 
commande afin de commander les dispositifs 
d'insertion (80) individuels du groupe (52) pour 
disposer et recuperer les groupes (75) d'arti- 
cles des voies (50) remplies jusqu'a ce que 
chacun des dispositifs d'insertion (80) du grou* 
pe (52) contienne un groupe (75) d'articles. 

9. Systeme selon la revendication 7, caracterise 
en ce que un groupe (54) de dispositifs d'in- 
sertion (80) est susceptible d'etre commande 
pour fonctionner a I'unisson afin de decharger 
tous les groupes (75) d'articles a I'unisson 
d'un plateau (55) rempli et, ensuite, pour fonc- 
tionner individuellement afin d'acheminer les 
groupes (75) d'articles respectifs vers celles 
des voies d'evacuation (51) qui sont respecti- 
vement vides. 

10. Systeme selon la revendication 9, caracterise 
par des moyens palpeurs de voies (88, 170a, 
152a) associes aux voies d'evacuation (51), et 
des moyens de commande (84) sensibles aux 
signaux de commande afin de commander in- 
dividuellement les disptfsitifs d'insertion (80) 
du groupe (54) pour qu'ils acheminent des 
groupes (75) individuels d"articles a celles des 
voies (51) qui sont vides, jusqu'a ce chacun 
des dispositifs d'insertion (80) du groupe (54) 
ait achemine un groupe (75) d'articles dechar- 
ge respectif vers les voies d'evacuation (51). 
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FIG. 5 

FIG. 5A 
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